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IMMUNITY TO REINFECTION FOLLOWING RECOVERY
FROM CUTANEOUS LEISHMANIASIS
(ORIENTAL SORE).*
F. SAGHER, M.D., S. VERBI, M.D. AND A. ZUCKERMAN, PH.D.
New lesions of Leishmania tro pica can be induced by superinfection as long
as parasites persist at the primary focus of infection, as was shown by Berberian
(1) in 1944. Furthermore, it has recently been demonstrated (Dostrovsky, Zuck-
erman and Sagher (2a, b)) that superinfection is feasible even in patients suffer-
ing from relapsing cutaneous leishmaniasis (leishmaniasis recidivans).
People in endemic areas do not usually suffer more than once from oriental
sore. It has generally been assumed for this reason that patients recovering from
oriental sore possess a lasting immunity to reinfection. So far as is known to us
this fact has been established by direct experiment in only one case (Adler and
Zuckerman (3)).
In the present study reinfection was attempted in two groups of patients:
a) Subjects whose initial infection was experimentally induced in order to vac-
cinate them against L. tro pica, and whose initial clinical course was followed
through scarring and disappearance of the parasites. This group of patients gave
a negative skin reaction to killed leishmania antigen (leishmanin) before primary
inoculation, and had therefore never previously been exposed to this parasite
(Jessner (4), Dostrovsky (5a), Dostrovsky and Sagher (5b), Rotberg (6)). b)
Patients who had recovered from oriental sore contracted by the natural route,
as proven by a positive leishmanin reaction and the presence of a characteristic
leishmaniasis scar before experimental reinoculation.
Resistance to reinfection following recovery was demonstrated in both groups
of patients.
MATERIALS AND METHODS
a. Nine patients, not previously exposed to L. tro pica, each received a sub-
cutaneous inoculation of one million leptomonads of L. tro pica grown in a me-
dium containing agar, Locke's solution and rabbit serum, as described by Adler
and Theodor (7). Data on their case histories are presented in Table 1. Leish-
manin reactions, negative prior to inoculation, became positive during the de-
velopment of the lesion. Typical lesions of early cutaneous leishmaniasis de-
veloped at the inoculation sites.
In all but one case, positive cultures were obtained from the induced oriental
sores, and Leishman-Donovan bodies were found in smears of material aspirated
from the periphery of the developing lesions. The lesion of the patient from
whom a culture was not obtained (S.G./1) was clinically typical, and healed
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with a typical scar. His leishmanin test, negative prior to inoculation, became
positive after healing. This patient was therefore assumed to have undergone
an experimentally induced oriental sore in spite of the fact that parasites were
not demonstrated.
Clinical healing was observed in these patients within 6 to 17 months after
inoculation, following which cultures and microscopic examination of material
aspirated from the scar were negative.
All nine patients were reinoculated with 1, 2 or 5 million culture flagellates
from the same strain employed in inducing the primary lesion. Reinoculation
sites were followed clinically and in each case cultures were made to determine
whether parasites developed at the site of reinoculation. In culturing reinocula-
tion sites at least 3 tubes of medium were each seeded with several drops of
tissue juice aspirated from the periphery of the focus under examination.
b. Seven patients, all immigrants from countries with endemic oriental sore,
had previously been exposed during early childhood to initial infection with
naturally induced cutaneous leishmaniasis. Their case histories are presented
in Table 2. They came under observation for the present study at ages ranging
from 17 to 61 years. A clinical history of infection during childhood, typical
leishmaniasis scars on face or forearm, and positive leishmanin tests were the
criteria on which diagnosis of former infection was based. Experimental reinocula-
tions were similar to those in the 9 patients with experimentally induced initial
infections, and 1 or 5 million culture leptomonads were inoculated over the del-
toid region. Reinoculations were followed clinically and by attempted culture
of L. tro pica from the injection site.
TABLE II
Data on seven patients reinoculated with Leishmaniatropica following Oriental ,Sore
contracted by the natural route
Patient Sex
Criteria for Diagnosis of
Former Recovery from
L. tropica
-
Reinoculation
History
Orien
tal Sore
Leish-
manin test
before
reinocula-
tion
H1al
Leish-
mania
scar
Date
Millions
of
Sagel-lates
Culture from
inoculation site
Date
Weeks'
dura-
tion of
lesion
Koch
reaction
S. Y.
D. T.
S. M.
M. Y.
N. K.
L.A.
M. A.
F
M
F
F
M
F
F
17
21
20
17
42
26
61
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
28.6.51
12.7.51
12.7.51
4.9.51
10.9.51
5.3.52
25.6.52
5.3.52
25.6.52
1
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1
1
1
1
5
1
5
31.7.51
1.8.51
10.9.51
5.5.52
31.7.51
27.11.51
26.9.51
2.4.52
24.12.52
2.4.52
—
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RESULTS
No successful reinfection was obtained in patients recovering from either ex-
perimentally or naturally induced oriental sore (even when 5 times the initial
dose was introduced on reinoculation). All cultures and smears taken 2 to 42
weeks after reinoculation were negative. At the same time, unexposed controls,
inoculated for the first time with the same inocula employed for reinoculation
in the present experiments, developed typical leishmaniasis nodosa (early leish-
maniasis lesions) at the inoculation sites, from which positive cultures were
obtained and in which Leishman-Donovan bodies were microscopically demons-
trable.
Since culturing with our technic has yielded positive results even in cases of
relapsing cutaneous leishmaniasis (in which parasites are notoriously scanty and
have practically never been observed by us on direct microscopic examination)
we interpret our consistently negative results in culturing reinoculation sites as
indication of total eradication of parasites from these areas. Immunity follow-
ing recovery from oriental sore is thus retained for many years and possibly for
life; and the immune mechanism is not that of "prémunition" in which the con-
stant presence of a latent infection is required to secure protection against super-
infection.
Whereas the clinical course of initial L. tro pica lesions leading to spontaneous
healing took 6 to 17 months, reinoculation lesions followed an accelerated clin-
ical course lasting from 4 to 16 weeks. Immediate redness and swelling appeared
within the first 24 hours and persisted thereafter, while redness and swelling in
first inoculations recede after the first few days, and no perceptible lesion can
be seen during an incubation period varying with the size of the inoculum (Dos-
trovsky (8)). The reinoculation lesions ulcerated within a few days in all cases.
Several patients complained of fever, general malaise and painful joints during
this period. In about 2 to 6 weeks the ulcers receded and finally disappeared,
leaving an area of slight infiltration, and ultimately healed with scarring. This
is a typical accelerated reaction as in the second part of Koch's fundamental
experiment on tuberculosis (Sulzberger, Leider, Hyman (9a, b)).
It is of interest that the clinical and histological reaction of a patient to re-
inoculation with L. tropica varies with the phase of the disease. 1. Reinoculation
during the initial phase leads to a nodose lesion identical with the lesion due to
initial exposure (1). 2. Reinoculation during relapsing leishmaniasis leads to a
lesion identical with that of the relapsing focus (isophasic reaction (2a, b)). 3.
Reinoculation after healing of naturally or experimentally induced leishmaniasis
as in the present study leads to an ulceration which heals within a short time,
frequently accompanied by general malaise (also 3). This lesion, highly specific
immunologically, appeared histologically as a non-specific inflammation.
Our results support the observation that in nature patients recovering from
cutaneous leishmaniasis (oriental sore) are generally resistant to reinfection with
L. tropica.
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SUMMARY
1. Effective immunity against reinfection with L. tropica was demonstrated
in nine patients following experimentally induced initial infections and in seven
patients following recovery from naturally occurring oriental sore.
2. A typical accelerated reaction, corresponding to the second part of Koch's
fundamental experiment in tuberculosis, developed following all reinoculations.
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